Many compounds have been found to stimulate hepatic xenobiotic-metabolising enzyme activities in experimental animals (Conney, 1967) . Studies have demonstrated that the terminal oxygenase of microsomal xenobiotic metabolism, namely cytochrome P-450, consists of a number of distinct haemoproteins (Warner et al., 1978) and that these cytochromes respond differently to the administration of enzyme inducers (Haugen et al., 1976) . However, some species differences in the response to these agents has been reported. For example, Thorgeirsson et al. (1979) have described differences in the response of the rat, two strains of mice, the rabbit and the guinea pig to induction by 20-methylcholanthrene. In the present communication we report the effect of three known inducers of rat mixed-function oxidase enzymes on hepatic xenobiotic metabolism in the guinea pig.
Male Dunklin-Hartley guinea pigs (230-27Og) were used in the present studies. They were allowed free access to food and water. Aroclor 1254 (20mg/kg), hexachlorobenzene (30mg/kg) and 8-naphthoflavone (40mg/kg) were administered by daily intraperitoneal injections for 7 days. Control animals received corresponding quantities of the corn-oil vehicle (5 ml/kg). At 24 h after the last dose of the compounds the animals were killed by cervical dislocation and the livers immediately excised. Whole liver homogenates were prepared in 0.154~-KCI containing SOmM-Tris/HCI buffer, pH 7. Of the three foreign compounds studied, only treatment with the polychlorinated biphenyl mixture Aroclor 1254 enhanced the relative liver weight of guinea pigs (Table 1) . However, all three compounds induced the activities of the three mixedfunction oxidase enzymes studies and the microsomal content of cytochrome P-450. Aroclor 1254 and /3-naphthoflavone, but not hexachlorobenzene, also increased the liver microsomal protein content.
The results of the present studies indicate a number of differences between the response of the guinea pig and the rat to the administration of known inducers of mixed-function oxidase enzymes. For example, only Aroclor 1254 treatment increased liver size in the guinea pig, whereas Aroclor 1254 (Stonard & Greig, 1976) and hexachlorobenzene (Stonard & Nenov, 1974) have been reported to increase the relative liver weight in the rat. In addition, /3-naphthoflavone is classified as a polycyclic-hydrocarbon-type inducer in the rat. (Boobis et al., 1977) and inducers of this class do not stimulate ethylmorphine N-demethylase activity in the rat (Alvares & Kappas, 1977; Sladek & Mannering, 1969) . Another parameter used to assess the type of induction of hepatic microsomal xenobiotic metabolism is to determine the wavelength maximum of the dithionite-reduced carbon monoxide absorption complex with microsomal cytochrome P-450. Although Aroclor 1254 (Alvares & Kappas, 1977) , hexachlorobenzene (Stonard & Greig, 1976 ) and 8-naphthoflavone (Boobis el al., 1977) all produce hypsochromic shifts in the wavelength maximum of cytochrome P-450 in the rat, we were unable to detect any marked spectral shifts in the guinea pig after treatment with any of these compounds.
In conclusion, the results of the present studies indicate that the response of the guinea-pig hepatic microsomal mixedfunction oxidase complex to a number of enzyme inducers differs from that observed in the rat. Previous investigations have demonstrated that the natural plant product coumarin is hepatotoxic in a number of species including the rat (Hazelton et al., 1956; Hagan et al., 1967; Grasso et al., 1974; Evans et al., 1979) . Furthermore, coumarin produces a dose-related liver enlargement in the rat with the concomitant decrease in activity of xenobiotic-metabolizing enzymes (Feuer el al., 1974; Grasso et al., 1974) . In the present study we have further investigated the hepatic effects of coumarin in the rat and attempted to probe the mechanism@) underlying the hepatotoxicity of this compound. Male Sprague-Dawley rats (100-12Og) were used in the present studies. Coumarin was administered by oral intubation, control animals received corresponding quantities of the corn-oil vehicle (10mVkg). Animals were starved overnight and subsequently killed by cervical dislocation. The livers were immediately excised, samples removed for histological examination (Grasso et al., 1974) and the remainder homogenized in 0.154~-KCI containing 5Om~-Tris/HCl, pH 7.4. Washed microsomal fractions were prepared by differential centrifugation. Mixed-function-oxidase enzyme activities were determined by modifications of the methods of Holtzman ef al. The oral administration of 375 mg of coumarin/kg produced significant liver enlargement after 24 h (Table 1) . In addition, a number of markers of the hepatic microsomal mixed-functionoxidase complex, namely the activities of ethylmorphine Ndemethylase and 7-ethoxycoumarin O-de-ethylase and the content of cytochrome P-450, were markedly inhibited. The activity of glucose 6-phosphatase and the content of microsomal protein were also significantly decreased by coumarin treatment. Examination of liver sections from animals treated with 125-750mg of coumaridkg revealed necrosis of the centrilobular areas of the liver lobule, the severity of which was dose-related. Studies were also conducted on the NADPHdependent metabolism of [3-1T]coumarin by rat hepatic washed microsomal fractions. The irreversible binding of coumarin metabolites to microsomal proteins was indicated, as some radioactivity was not extracted by repeated washing with both 5% (w/v) trichloroacetic acid and 80% (v/v) methanol. Rates of covalent binding of 0.05 and 0.50rn~-[3-~'Cl coumarin to microsomal proteins were 2.4 f 0.04 and 6.8 f 0.2nmol/h per mg of protein respectively (mean & S.E.M. for four animals). Finally, the administration of coumarin was found to significantly deplete hepatic reduced-glutathione concentrations within 2h.
The results of the present studies extend previous investigations into coumarin hepatotoxicity in the rat and demonstrate that the decrease of enzyme activities was associated with centrilobular liver necrosis. The irreversible binding of coumarin metabolite@) and the depletion of hepatic glutathione suggest that coumarin is metabolized to reactive intermediates. Thus the mechanism of coumarin hepatotoxicity appears to resemble that of other hepatotoxins such as paracetamol (Mitchell et al., 1973; Potter et al., 1973) and bromobenzene (Brodie et al., 1971; Jollow el al., 1974) , which also produce reactive metabolites and deplete hepatic reduced-glutathione.
